Adequate antimicrobial treatment is considered of upmost importance to reduce mortality in critically ill patients with infection. However, because of the dramatic increase of antibiotic resistance worldwide [1, 2] and the delay in microbiological identification of pathogens, adequate antibiotic treatment is more easy to define retrospectively on chart review than to implement prospectively at the bedside. Several articles recently published in Intensive Care Medicine have provided some clues in how to improve adequate antimicrobial treatment in daily practice.
The concept of adequate antimicrobial therapy was defined as an extension of "appropriate antimicrobial therapy" which necessitates that the causative pathogen is susceptible to the antibiotic regimen and that this regimen is initiated early at optimized dose and dose intervals [3] . The most critical step in our opinion is the first one because the delay in microbiological documentation forces clinicians to outweigh the chances of potentially harming an individual in favor of the community. Instead of choosing the more difficult probabilistic focused approach, many clinicians in previous decades opted for the easier more trivial approach of prescribing broad-spectrum antibiotics in any circumstances [1] . Experts in the field therefore nowadays only recommend prescribing an empiric antibiotic regimen targeting the most likely pathogen(s) based on local epidemiology in patients at risk of multidrug-resistant pathogens or with severe sepsis [3, 4] . Despite the low level of evidence in both non-neutropenic [5] and neutropenic patients with sepsis [6], combination antibiotic treatment continues to be recommended, mainly because it increases the spectrum of antimicrobials, with the hope of maximizing clinical efficacy and preventing the development of resistance [3] . With regards to gram-negative pathogens, this is most often achieved by combining a β-lactam antibiotic with an aminoglycoside [3] . Although widely used, fluoroquinolones are less recommended in this setting [7] because of the potential ecological consequences [8] . The use of a carbapenem should mainly be considered in hospital-acquired infections or in patients with a previous history or colonization in the last 3 months by extended-spectrum β-lactamase-producing Enterobacteriaceae or by ceftazidime-resistant Pseudomonas aeruginosa presenting with severe sepsis or septic shock [7] . The probability of harming a patient using this threshold is indeed very low since the median duration of colonization with highly resistant Enterobacteriaceae was 1.4 months among 101 episodes according to a recent study by Haverkate et al. [9] .
Achieving adequate concentrations of β-lactam antibiotics or aminoglycosides in critically ill patients is not easy. De Montmollin et al. found that the pharmacodynamic target for less susceptible bacteria could be attained in only 33 % of the 181 sepsis episodes despite a dosing regimen of 25 mg/kg of amikacin [10] . Using data from the DALI point-prevalence study [11] , De Waele et al. found that, using empirical dosing and considering a worst-case scenario, 19 and 41 % of the 343 critically ill patients included in the study would not achieve β-lactam concentrations above the minimal inhibitory concentration during 50 and 100 % of the interval, respectively [12] . The use of bolus infusion (as compared to extended and continuous infusion) was the main determinant of non-attainment for both targets, while increasing creatinine clearance was also associated with not attaining the target for the whole dosing interval. It is unknown whether inconsistent concentrations have contributed to the lack of effect of combination antimicrobial *Correspondence: dominique.benoit@ugent.betherapy in severe gram-negative infections [13] ; however, what is clear from these studies is that the definitions of adequate antimicrobial therapy used in the past decades were clearly not adequate. Whether dose optimization of antibiotics, achieved by continuous infusion and daily therapeutic drug monitoring [14, 15] , will really improve outcomes in our patients is under investigation.
Once the microbiological results are available and the patient's response is observed, narrowing the antibiotic regimen on the basis of susceptibilities of the identified pathogens should be strongly encouraged to reduce unnecessary antimicrobial exposure and avoid the emergence of resistance at the community level [3, 4] . Garnacho-Montero et al. assessed the impact of deescalation in 219 (34.9 %) of the 628 patients admitted to the ICU in a single hospital in Spain [16] . De-escalation of empirical broad-spectrum antibiotic therapy most often consisted of switching to combinations of third-generation cephalosporins or cefepime plus a fluoroquinolone or a glycopeptide followed by a carbapenem plus a glycopeptide. They found that de-escalation was safe; however, what was less expected is that this strategy was even associated with a lower in-hospital and 90-day mortality. Leone et al. conducted a multicenter non-blinded randomized non-inferiority trial in 116 patients with severe sepsis [17] . Combination therapy most often consisted of the addition of an aminoglycoside. They found that de-escalation did not worsen patient outcomes; however, this strategy was associated with more superinfections. Finally, Mokart et al. performed an observational study on de-escalation in a population which is traditionally considered at high risk of mortality, namely neutropenic patients with severe sepsis [18] . They included 101 patients in whom deescalation was performed in 44 % and found no excess in mortality in multivariate analysis. They concluded that de-escalation is often performed in this population and that it does not appear to have any impact on outcomes. Similar to studies on combination antimicrobial treatment, these reports mainly indicate that largescale multicentric randomized controlled trials should be conducted to assess the impact of de-escalation on the patient's outcome and concomitantly on resistance patterns at the community level. De-escalation should mainly be based on antibiotic susceptibility testing since this approach was found to be associated with a lower mortality in patients with bacteremia, severe sepsis, or ventilator-associated pneumonia in a recent metaanalysis [19] . Thanks to rapid diagnostic systems it will be possible to dramatically reduce the delay in microbiological identification of pathogens and susceptibility testing in the near future [20] . 
